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OFFMAN, in one. ef his ob- 
H ſervations, gives the hiſtory of 
a powder called Magnefia Alba, wack” 
had been long uſed, and eſteemed as a 
mild and taſteleſs PUrganve. 5 but the 
method of preparing it, was not gene- 
rallyk known before he made it public f. 
Joo A rg Ir 
4 Hoff _ T. 4 p. 0. : 


Cath 
IT was originally obtained from a 
liquor called the Mother of nitre, which 
IS produced in the following manner :; 


SALT-PETRE | is ſeparated from the 
brine which firſt affords it, or from- 
the water with which it is waſhed out 
of nitrous carths, by the proceſs com- 
monly uſed in cryſtallizing ſalts. In 
this proceſs, the brine is gradually di- 

miniſhed, and at length reduced to a 
ſmall quantity of an unctuous bitter 


+7 * |. faline liquor, affording no more ſalt- 5 
f SM : petre by evaporation, but, if urged 
= Vith a briſk fire, drying up into a con- 
= fuſed maſs, which attracts water ſtrong- 


ly, and becomes fluid again when ex- 
poſed to the open air. 


To this liquor the e have 


given oy name of the Mother of nitre; 
1 | f 8 | = los | and | 


txt 


and Hoffman, finding i it . of "i; 
the magneſia united to an acid, obtain- 
ed a ſeparation of theſe, either by ex- 
poſing the compound to a ſtrong fire, 
in which the acid was diflipated, and 
the magnęſia remained behind, or by 
the addition of an alkali, which attra &. 
cd the acid to itſelf: and this laſt me. 

thod he recommends as the beſt. He 

likewiſe makes an inquiry into the na. 
ture and virtues of the powder. thus. : 


prepated ; and obſerves, that it is an 8 


abſorbent earth, which joins readily 
with all acids, and muſt neceſſarily de- 

| troy any acidity it meets in the ſto- 
mach; but chat its purgative power, | 
is uncertain, for ſometimes it has not 
the leaſt effect of that kind. As it is 
a mere infipid earth, he rationally con- 


cludes it to A a purgative __ when 8 


1 
converted into a ſort of neutral ſalt by 
an acid in the ſtomach, and that its 
effect is therefore proportional to the 
quantity of this acid, 


ALTHOUGH magneſia appears from 
this hiſtory of it, to be a very innocent 
medicine; yet, having obſerved that 
ſome hypochondriacs, who uſed it fre- 
quently, were ſubje& to flatulencies 
and ſpaſms, he ſeems to have ſuſpe&- 
ed it of ſome noxious quality. The 
circumſtances however which gave riſe 
to his ſuſpicion, may very poſſibly have 
proceeded from the imprudence of his | 
patients ; who, truſting too much to 
magnęſia (which is properly. a pallia- 
tive in that diſeaſe) and neglecting 
the aſliſtance of other remedies, al- 
lowed their diſorder to encreaſe upon 
them. 


© 7 3 
them. ha may, indeed, be aledged, 


that magnehs, as a purgative, is not 
the moſt eligible medicine for ſuch 


_ conſtitutions, as they agree beſt with 


thoſe that ſtrengthen, ſtimulate, and 
warm; which the faline purges, com- 
monly ulcd, are not obſerved: to do. 


But there ſcems at leaſt to be no ob- 
jection to its uſe, when children are 


troubled with an acid in their ſtomachs 
for, gentle purging, in this caſe, is very 
proper; and it is often more conve- : 
niently procured by. means of magne= | 


ſia, than of any other medicine, on 
account of 1 its being e inſipid. 


* eee, Author, he 
ſerving, ſome time after, that a bitter : 


faline liquor, ſimilar to that obtained 


from the brine of , was like- 


wiſe 


Fe > * .. 
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„ 
wife produced by the evaporation of 
_ thoſe waters which contain common 
falt, had the curioſity to try if this 
would alſo yield a magneſi a. The ex- 
periment ſucceeded: And he thus 
found out another proceſs for obtain-⸗ 
ing this powder; and at the ſame time 
aſſured himſelf, by experiments, thut 
the product from both v was aer the 5 


fame *. 9 


My curioſity led me, ſome time ago, 
to inquire more particularly into the 
nature of magnęſia, and eſpecially to 
compare its properties with thoſe of 
the other abſorbent earths, - of which 
there plainly appeared to me to be 
very different kinds, although com- 
monly confounded together under 
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from the bittern by cryſtallization; and | 


of Glauber ſalt, which yields plenty 5 
| of nagneſi 7a, and ſeems to be no other | 
| than Epſom. falt; of ſea-water: reduced = 
to cryſtals, of a larger ſize. And com- 
mon ſalt alſo. affords: a: ſmall; -quantity 15 
5 of this powder 3 becauſe, being ſopa- _ 
rated from the bittern by onę haſtyx 
cryſtallization only, it neceſſarily _ x 


Tun. 


axed; Lofwcnutlamatic See 


Aratec v2, 


called. Epſom "ſalts which 18: lepa 


18 e N of e _ 5 
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8 an e 3 


tains a nen k that ret 1 
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or Even oſtner, if the magne/ia be re.. 
Manet pure for PANE ©. ©: = 5 5 


ES 4 2 
- Wikis it is 1 9 
water may be ſtrained and ſqueezed : 1 
from it in a linen cloth; for very little tA 
of -— nts: cir W 
Tus T in thi mixture, ah" | 
with the acid, ſeparates it from the 2 
” neſia; which, not being of itſelf 1 
: | : | le in water, muſt conſequently ap- 
; | ie | ; pear immediately under a ſolid. form. 0 i 
4 But the powder which thus appears, 
is not entirely magngſa; part of it is 
the neutral ſalt, formed from the union 0 
of the acid and alkali. This neutral : 
falt is found, upon examination, to 
agree in all reſpects with vitriolated 
tartar, and requires a large quantity of Ws 
bot water to diſſolve it. As much of 
4+ it is therefore diſſolved as the water 7 
can take up the reſt. is 2 iÞ 


— — — a Moan 
.. > 
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L « >, * . 
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A of wal Fans to waſh 


ſolution. 


Tux caution given, of boiling the | 


— » 


mixture, is not unneceflary : if it be 


neglecte the whole of the magnefia 


not accurately ſeparated at once; and, 

by allowing it to reſt for ſome time, 
that powder . concretes into minute 
when viewed with the 


grains, whic 


= 


of needles diverging 9 from * 
This happens more eſpecially when 
the ſolution of the E pſom falt, and 


pouder. Hence the 
= the: magneſia with ſo much t trou N 
; for the firſt :fuſion o 
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water before they are mixed together. 
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the alkali, are diluted with too much 


Thus, if a dram of Epſom ſalt, and ef 
ſalt of tartar, be diſſolved each in four _ 


ounces of water, and be mixed, and 
then allowed to reſt three or four 
days, the whole of the mp4 


ng will be 
formed into theſe grains. Or, if we 


filtrate the mixture ſoon after it is 
made, and heat the clear liquor which 
paſſes through, it will become turbid, 


and depoſit a nagnęſt 4. 


I had the euriohty to aul wt - | 


of the purgative power of magnefi ba, and 

of Hoffman's opinion concerning it, by 

the following eaſy experiment. I made 
a neutral falt of magngſia, and diſtilled | 


vinegar ; chuſing this acid, as being, E: 


| like that in weak ſtomachs, the product - 


of fermentaticn. Six drams of this 1 L 
5 diſſolvec 


: Sifolvedii ibn; aa —ͤ— amide. 


third, he deſifted;” ant purged ſour „ 
times in an oaſy and gentle manner. .. 


operated ten times without cauſing any 


diſagrecable, andi it appears to be ra- 


| ail hiſtory and: medical virtues of mage 
its chemical properties. By my firſt 


ſort of neutral ſalts might be obtained, - 
| by joining it to each of the vulgar 


: * » . 1 | , | i 


5 ug . 5 


aged inan, deſiring him to take it by 
degrees. After having taken about a 


woman; of a ſtrong conſtitution got the 
remainder as a briſk purgative, and it 


uneaſineſs. The taſte of this ſalt is nt 


* 


ther of the cooling, than of the acrid 
N ES, IS "= 


o I * ® 2 x - 
n * 11 | 1 1 e 1 ou 27 > 
« 4 4 2 3 & + 


"hk vere habit sen 1 5 1 [ 


neſia; 1 now. proceed to an account of «i 


experiments, I intended to learn what 


acids; 5 and the reſult was as follows... _ 
Menge 5 


 Macnes1a is quickly diſſolyed with 
violent efferveſcence, or exploſion f 
air, by the acids of vitriol, nitre, and 
of common ſalt, and by diſtilled, vine - 
gar; the neutral ſaline liquors thence 
produced having each _—_ pn 8 
ne, 


— 
. | 


Tua r which is made with the vitrio- 
* acid, may be condenſed into 8 8 
e in all e to e falt. 


} 


"Tran which 4 is made with the ni- 
trous, is of a yellow colour, and yields 5 
ſaline cryſtals, which retain their form 
in a very * ! a melt in ar moiſt 
one. 1 Wy 


* 8 —_— 
” TA * 


- 4 
574 1 * 9 1 


| 5 which Vide 92 means 
of e of fal Yes no ee and; 


ene reſembling a 
in colour; 


* 


from thoſe o : 
unde e underſtood. - 5 
to . all hal that are con- . I 
- Yerted into a perfect quick-lime 1 in. 2 + 7 i 2 
ſtrong fire, ſuch as lime · ſtone, marble, . 
: halk a FRONTS: w! „ 
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E 
| [ 5 
efferveſce with 3 all wes 


ſhells, and the bodies called hep. 


All of theſe, by being joined with - 


acids, yield a ſet of compounds which | 


are very different from thoſe we 
have juſt now deſeribed. Thus, fi 4 

ſmall quantity of any calcareous matter 
be reduced to a fine powder, and 
thrown into ſpirit of vitriol, it is at- 


tacked by this acid with a briſk effer- 


veſcence ; ; but little or no diſſolution 
enſues. It abſorbs the acid, and re- 1 
mains united with it, in the form of a 


white powder, at the bottom of the 
veſſel, while the Hquor has hardly any 0 
taſte, and ſhews only a very light e 55 


4 


upon the addition of ; an . 1. 
* Mr Margraaf has lately ect bo 


"ml ſet of ct curious and accurate an that 
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formed when ſpirit of vitriol is added. - 
to a calcareous earth diſſolyed in any 
other acid; the vitriolic expelling the 
other acid, and joining itſelf to the 
earth by a ſtronger attraction; and., 
upon this account, the magneſia' of ſeas | 
water ſeems to be different from either 15 5 
of thoſe deſcribed. by Hoffman... He. 
ſays expreſsly, that the ſolutions of 
each of his powders, or, what is equi- 
valent, that the liquors from which 
they are obtained, formed a coagu- 
_ and ann a white powder. 5 
% at ty 2 | 


this powder i 18 6s the nature, and poſſeſſes the 
properties, of the -gypſequs or ſelenitie ſub- 
ſlances.— That ſuch ſubſtances can be reſolved. 
into vitriolic acid aud calcareous earth, and 

can be again compoſed by joining theſe twa. 
ingredients. together. Mem, de Acad. de 


N ann. 1759, p. 1 
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| wha: be added the wehe acid; | 
— which experiment I have often tried A 
with the marine bittern, but without 2 
| ſuccels, © The coagulum thus formed _ 
in the mother of nitre, may be owing 
to a quantity of quick- lime contained 3 
in it; for quick-lime is uſed in ex- 
tracting the falt-petre from its matrix. 1 
— But it is more difficult to account 
for the difference between Hoffman's ; 
bittern and ours, unleſs we will be 
ſatisfied to refer it to this, that he got ; 
his from the waters of ſalt-ſprings, 
which may poſſibly be e. from 5 
is: thoſe of the 88 - 
| 3 is not lels eue d) di- : {20 
. Ringuiſhed from i the en carths, 
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Havme thus found magneſia to Nt 
er * the common alkaline earths, 
the object of my next inquiry was its 
peculiar degree of attraction for aci b, e 


or what was the pl < due to it in Mr 
Geoffroy's $ table of eleflive attractions. ps 
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"Taz drams of nagneſa in ins. 
der, an ounce of ſalt· ammoniac, 38 
and ſix ounces of water, were minx . 


together, and digeſted fix days. in, 8 


* o * — - 


retort Joined to c 
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he 4 the whale . the neck 

of the retort was pointed a little up- 
wards, and the moſt watery part of: * 
vapour, which was condenſed there; 
al tell back into its body. In the begin- 
_—_—_ ning of the experiment, 4 volatile ſalt 
| | Fs was therefore collected, in a dry wg. 
=_ in the receiver, and afterwards diffol- | 3 
ved into Ruit. Wes e 5 


"4 


_—_—_ "Warn all was cool, bnd, in e 
. [| 0 | retort, a faline liquor, ſome undiſlolved | 
: b * nagngſi 7a, and ſome falt-ammoniac cry- 9 
b f . ſtallized. The faline liquor was ſepa- | 
rated from the other two, and then 
mixed with the alkaline ſpirit. A coa- 
1 gulum was immediately formed, and 2 2 
_—— magneſi precipitated: from the mixture. 3 
TAE magneſ a "which had Aa 


* * e when well wo and 
| fried, 
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ed, weighed two' 


wn learn 2 the latter part of this 
experiment, that the attraction of the Eo 
volatile alkali for acids is ſtronger than 5 1 
that of magneſia, fince it ſeparated this 6 


powder from the acid to wiel it . 5 


3 


joined. But it alſo appears, that 2 4 5 
gentle heat is capable of overcoming | 
this ſuperiority of attraction, and of 
gradually elevatin 8 the alkali, while 
it e the leſs TOW acid with the 
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Dissol v a dram 51 any calcareous : — 
| ſubſtance in the acid of nitre or of 5 
common ſalt, taking care that the o- m_ 
lution be rendered perfectly neutral, : 
or that no o ſuperfluous acid be added. — 
3 „ Mix — 
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A Mix with a a folotion, a 8 of ma 4 4 5 
naa i in fine powder, and digeſt i it in 
tte heat of boiling water about twen RN 
ty-four hours; then dilute the mix- 3 
ture with double its quantity of water, 
JED and filtrate. The greateſt part of the 
c earth now left! in the filtre is caleareous; 
and the liquor which paſſed through, 
7 if mixed with a. diſſolved alkali, ae 
38 white powder, the Si Porn. of 
- which is a true ace 4. 
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* Pack; this experiment | it appears, 
that an acid quits a calcareous each 


do join itſelf to magneſia #2: - but the ex- 
change being performed lowly, ſome 4 
of the magneſia is {till undiſſolved, and 
part of the calcareous carth remains 


* Joined, to the acid. Wo 5 = te "0 5 
1 u,, 


7 ; a N 2 % #- 
* TE: 25 15 


Wü 4 n quantity of aha : 
is thrown into a ſolution of the corro - 
five ſublimate of mercury, it ſoon ſepa- 
rates part of the mercury, in the form 
of a dark 1 powder, 1 is itſelf he 5 
ſolved. e 


A W 1 perceived ſome; - 
reſemblance. between the properties of 
magneſia and thoſe of alkalis, I was 
led to try what change this ſubſtance 
vould ſuffer from the addition of quick- 75 


lime, which alters in ſuch a W 1 8 - 


manner the ab falts. | 


| FB grains or 3 a 
in fine powder were mixed with eigh- 
teen ounces of lime-water in a flaſk, 


which was corked cloſe, and ſhaken 1 


e fos four days. Doring this 
e D e ane 
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bits of paper, which were . 
With the Juice of violets; 5 aud theſe 
became green as ſoon as they touch- 
ed the water, until the fourth Wie 


when their coldür did not ſeem to be 


altered. The water being now pour- 3 


ed off, was entirely inſipid, and agreed 


in every chemical trial with pure water. 


The powder, after being perfectly well 


UF dried, weighed thirty ſeven grains. „ 
did not diffolve entirely in ſpirit of vi- 
triol; but, after a briſk elferveſcence, 


part of it ſubſided, in the ſame manner 


as the calcareous WI en mixed | 


: 9 


vith this acid. . 


nN 1 firſt tried i "oY experiment, - 


1 was at the trouble of digeſting the 
mixture in the heat of boiling water, 


with many 


neceſſary: 
dend an 
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And he has more 
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ver ad- 


ien this 
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curious and uſeful diſco- 
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mild by We theſe end are well 4 0 
rrubbed together, and infuſed vith A 1] 
ſmall AN. of water. . 
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Br the pllovinges nine Lore. 8 
4 paſt to know. whether this ſubſtance 8 


Jt could. be reduced to a 1 i 


A ounce of wang 2. was 3 5 
5 n a crucible, for about an hour, to 
ſuch a heat as is ſafficient to melt 
copper. When taken out, it weigh- | 
ed three drams and one ſeruple, or 
had loſt 12 of i its former WG: 
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1 l th SA 8 peer 
1 ITY in this s. manner, moſt of thoſe N 
8 experiments I had already. made upon 
it before calcination, and the reſult = 
was a8 follow ICE | 
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Ir Aſſolves 1 in 0 the as * 2 5 ö 


with theſe compoſes falts exactly ſimi. 


lar to thoſe deſcribed in the firſt ſet 
of experiments: : But, what is particu- 


larly to be remarked, it is diffolved v2 


without * the leaſt $i of Nes 5 


veſcence: e 


Fe low p precipitates the . we 
fublimate of cen in the mop of 
A bing e 1 


1. T pee ah Solids alkali in 
| ſalt-ammoniac from the acid, when it 
is mixed with a warm ſolution of that 

alt, But it does not ſeparate an acid 
from a calcareous earth, nor does * 


introduce the leaſt 1 Wn? lie . | 
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1 oben a dave of i it is * 
| | with an ounce of water in a 


bottle for ſome hours, it does not 
2 any the leaſt change in the wa- 

The en when 2 is 
. to have 
it neither efferveſces with 9 nor 
does it e affe&t lime-water. ; 2 . : 4 


55 | OnertivinG mapa to . auch a. 
8 remarkable proportion of its weight 
in the fire, my next attempts were 
directed to che inveſtigation of this vo- : 
1 _ latile part; and, among other pe- 
ments, the following ſeemed to ron 
=  fome 5 —_ 8 9 TY 
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Tanz ounces of magneſa were Ws, 
ſlled in a glaſs retort and receiver, the 
fire Deng gradually increaſed __ the 
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But, 
even from this e experiment, 5 
it is evident, that, of the volatile parts 
8 in that powder, a ſmall pro- 
portion only is water; the reſt. cannot, 
it ſeems, be retained i in veſſels, under 
a viſible form. Chemiſts have often 
_ obſerved, in their diſtillation, that part 
of a body has vaniſhed from their ſen- 
ſes, notwithſtanding the utmoſt care 
to retain it; and they have always 


found, e inquiry, that ſubtile 4 

part to be air, which having been im. 
| priſoned in the body, under 4 ſolid 4 
form, was {et free, and rendered fluid | 


and elaſtic by the fire. We may there · 
fore ſafely conclude, that the volatile 
matter loſt in the calcination of mag- 
neſia, is moſtly air; and hence the cal- 


| cined magneſ1a does not emit air, or 


7 
I 
j 
"a 
| = 
, 
1 
| 4 


Tu water, 
ſeems. to, contain a ſmall, 


volatile | alkali, Which was - probably 1 
formed from the earth, air, and water, * 
or deen e of theſe combined too 
from a ſ | 
- alt, they | | 
origin to 1 n or Erd ve⸗ : 
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it was diſſolved by an acid 
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of any ſuch mixture, ſinee many 4 
vegetables, and tartar, afford a confi. 
derable quantity of it. And how can 
it, in the preſent inſtance, be ſuppo- 


bd, that any animal or vegetable 


matter adhered to the magneſia ia, while 
beparated 5 
from this by an n and 0 W 
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0 a of 3 were cal- 
cined in a crucible, in the manner do- 
ſeribed above, and thus reduced ta 
two ſcruples and twelve grains. This 
calcined magne/ia: was diſſolued in W 


ſufficient | quantity of ſpirit of vitriol; | 


and then again ſeparated from the acid + 


by the addition of an alkak, of which 
a large quantity is neceſſary for-this | 


pa, "The. magneſia being verx 
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bee 5 8 5 W | 


well waſhet anchdrled; 7a mm 


*_ ted ee e eben 
ſolution of dene +! 


recovered. all thoſe pr ies W hich i it 
had but juſt now! loſt by alen, 


Nor had! it only 
properties, but ned 1 an bs 


dition of weight, nearly « equal. to what 
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ſt in the fire 3 and as it 
is found to efferveſce with acids, part 
of he wh: myſt certainly be air, 
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contain a latge 8 5 a fixed wed 2 ; . 
which they emit in great abundance , 
when joined to a pure acid. In * 


pfreſent caſe, the alkali is really joined 
to an acid, but without any viſible emiſe 
ſion of air: and yet the air is not re- 
tained in it; for the Heutral ſalt, into 7 
which it is converted; is the fame i 1 
5 quantity, and in every other re 4 
as if the acid employed had not ben 
previouſly ſaturated with nagngſia, but 
offered to the alkali in its pure ſtate, © ; 
V had driven the air out of it in 
| their conflict. It ſeems therefore Evi- 1 
| | dent, that the air was forced from the 
| _ alkali by the acid, and ur e * in 
1 the magnef fea PIETRO 
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exactly as the alkali in the 


ot en or the fame. weine 
reſt is an ©. #1 5 2 i Hen Wi 1 
5%» 8 1 18 2 with 10 als 36+ 0 N. 
Tar celebrated Homberg has * ; 
tempted | to eſtimate the quantity of fo. 
lid falt contained in a deter e 
tion of the ee 1 
equal quant ties of a 
of them; arid, 'feriiig the hin. 
bad — ed, Aer" be. 
quantity of ld Land | 
ſhare of the acid” WP 
ſaturation.” But we learn b ene 
above experiment, that his e 
was not accurate; becauſe the aan 
bofes wells as well as gains it E TDRE 
dig $419 Bas 1516 18194045 und 
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e ſame pre 


mer; ſo * air and vater ticks £ 
contained in the. magneſia, | and after? 
wards diſſipated by the fire, ſeem. to 
have carried off a ſmall part of the : 
fixed earth of this ſubſtance. - This is © 
probably the reaſon why calcined nag- 7 
naa is ſaturated with à quantity of 
acid ſomewhat leſs. than what is re- 
_ quired to diſſolve it before calcination | 
and the fame may be aſſigned as ons 
cauſe which hinders us from reſtoring + 
the. whole of its original: weight by: o- 
lution and Spread Mak condi: he” 
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£ op TOOK care - to. i the we 
acid, in order to avoid the heat and 
ebullition which it would otherwiſe have 
excited in the water; and 1 choſe a 
Florentine flaſk, on account of its light-, | 
nels, capacity, and ſhape, which is 
; | peculiarly | 
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bol it recovers its elaſticity | in the fame, 
' inſtant of time; + and thus, by the 
violent ſhack which it gives to the air | 
around, produces the loud crack % 


ſuch a minute portion of fixed air, as 
can reſide in the aurum fulminant, to 
be inſufficient for the exceſſive loud 
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Fron our experiments it ſeems | 
pitbuble; that the increaſe of weight, 
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which ſome: metals acquire,. by: being 


firſt diſſolved i in acids, and then ſe- 
parated- from them again by alkalis, 
proceeds from air furniſhed by the al. 
kalis: and that, in the aurum fulmi- 


nant, which is prepared by the ſame 


means, this air adheres to the gold, 
in ſuch a peculiar manner, that, in a 
moderate degree of heat, the whole 


fulmination of this powder. Thoſe 
Who will imagine the exploſion of 
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neſs of the. noiſe, n that 8 
it is not a large quantity of motion 
communicated to the ait, but rather 
à ſalart ſtroke, which produces ſound; 7 
and that the exploſion” of but a fer 
: particles of fixed. air, may be capable 
of cauſing a loud noiſe, provided they 
5 all recover their wks aaa a 5 
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1 E e eee e al- 
ſo to conclude, that volatile alkalis, and 
the common abſorbent earths, which 
loſe their air by being oined to. acids, | 
but ſhew evident ſigns - of their hav= 8 

ing recovered it when ſeparated from 

them by alkalis, received it from theſe 

alkalis which loſt it in the inſtant of 

| their j "Joining x with the Goda; Th: 
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5 EP ments upon three of the abſorbent 5 
ec ̃nrths, made in order to compare them 
with one another, and with en 
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- SoaereTiOG. that magneſia a might 5 
BE. bel be no other than a common 
agallcareous earth, which had changed 
its nature by having been previouſj 
combined with an acid, I ſaturated 2. 
ſmall quantity of chalk with the mu- N 
riatic acid, ſeparated the acid from i © 
again by means of a fixed alkali, and 
Ir yy waſhed away the whole of 
e l. tives. ouſt 2 5 


1 HE ; chalk; when dried, was not 
found to have ſuffered any alterationz 
for it efferveſced with the vitriolic acid, | 
but did not diflolve 3 in it x and, ben 
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F. ROM. this experiment we learn, E 

that acids attract the calcarcous earth -þ 
_ more. ſtrongly than they do the cart 

of allum; and as the acid in this falt | 

is exactly the ſame with the vitriolic, _ 

- it compoſes with the calcareous earth _ 

a a neutral ſubſtance, which is very « 4 

ffcultly ſoluble in water, and therefore 

falls down to the bottom of the veſſel, 

along with the earth of allum, which 

is deprived of its acid. The light 0 
cloud formed by the alkali, proceeds | 


from the minute portion of the calca- 
1 reous Nenn which n, 58 | 
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. Tas earth 4 aum bones, when | 
1 „ reduced to a fine powder, and thrown > 
into a diluted vitriolic acid, . gradually 

| abſorbs the nd, in me fame manner 
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as the POINTS: earths, but without: 

any remarkable efferveſcence.” When 
it is added to the nitrous, or to the 
muriatic'acid; it is' flowly. diſſolved - 
The compound liquor thence produ- 


ced, is extremely acrid, and till ehan- 


ges the colour of the juice of violets 


to a red, even after: it-is fully fatu- / 


rated with the abſorbent. Diſtilled 
vinegar has little or no effe& upon this 
earth; for, after a long digeſtion, it 
ſtill retains its ſour "taſte, and gives | 
only a li aol Jour: NN the Sore, 

of an On” e 
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Br 1 a didolved fixed Lalkak - 
into a warm ſolution of allum, I ob- 
_tained the earth of this ſalt; which, 
after being well waſhed and dried, was 
found to ore the follow? ing Pe 
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The ſeveral ſolutions, when thorough- 
ly faturated, are all aſtringent, with a 
ſlight degree f an acid taſte; and they. 1 
alſo agree with a ſolution of allum, in - 52 
this, that they give a red colour to the | ; 
infuſion of turnſol. 255 n 2 
NzrTHER this earth, nor that of | 
animal bones, can. 0 converted into 
quick - lime ſtrongeſt fire, nor ; ; 
do they ſuffer any change. worth no- 
tice. Both#of them ſeem to attrad 5 . 
acids but weakly, and to alter their 
properties leſs when united to burn, EE : 
than the other abſorbentt. 


PART U. 


IN reflecing 3 upon theſe Des | 
1 experiments, an explication of the 
nature of lime offered itſelf, which 
ſcemed to account, in an eaſy manner, 
for moſt of, the en of that ſub- 
ſtance. 25 


Ir is fuliciently clear, . that the cal- 
careous earths in their native ſtate, and 
that the alkalis and magnęſia in their 
ordinary condition, contain a large 
quantity of fixed air; and this air cer- 
tainly adheres to them with conſider- 
able force, ſince a ſtrong fire is neceſ- | 
| fary to ſeparate it from magna || 
and the ſtrongeſt is not ſufficient to 3 
_ expel it entirely from fixed alkalis, r 
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take away their power of efferveſcing | © 


with acid ſalts. _ F = 


Tus conſiderations led me to con- 7 a 
Ute; that the relation between fixed 35 
{me che alkaline ſubſtances, was ſome= 

| to the 'relation” between 7 


_ thek mw acids: that as the ealeareous 
earths and alkalis attract acids N 5 
[ou and can be ſaturated with them, ſo 

they alſo attract fixed vir, and are, in Oh 
their ordinary Nite, ſaturated with it: 
and, when 1 we mix an acid with an 
| alkal or with an abſorbent earth, that 

the air is then ſet at kberty, and breaks - 
out with violence; becauſe KO -- 7 a 
line body att ras 3 it more weakly than 
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it does the acid, and becauſe the Acid 
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and air cannot both be Joined, 10 the | 
fame body at the ſame time. N oo 
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Tris ſuppoſition was founded upon > 
an obſervation, of the moſt frequent 8 
| conſequences of combining bodies in 
chymiſtry. Commonly, when we join 
two bodies together, their. acrimony 


or attraction for other ſubſtances be- 


comes immediately either leſs perceiy- 
able, or entirely inſenſible; although = 
it was ſufficiently ſtrong and remark- 
able before their union, and may be 
rendered evident again by disjoining 
them. A neutral falt, which is com- 
poſed of an acid and alkali, does 5 


not poſſeſs the acrimony of either of 
its conſtituent parts. It can eaſily be 
ſeparated from water, has little or no 


effect upon metals, is incapable of be- 


ing joined to inflammable bodies, and 
of corroding and diſſolving animals and 


. ; ſo that the atirafion bo 


- OO ERS F oY 
I : . 


1 


Xs 3” 


of the acid and alkali for theſe ions - 
ſubſtances, ſeems to be ſuſpended till. 
they are. again. 1 8 80 from one 
another. i oe 


.. Cavs lime was therefore conſider- : 
ed as a peculiar acrid earth, rendered 
mild by its union with fixed air; and 
quick-· lime as the ſame earth, in which, 4 


by having ſeparated the air, we diſco- 


ver that acrimony or attraction for wa- 


ter, for animal, vegetable, and for in- 
dammable ſubſtances. | =o 


Tran the een 8 + - 
: ** a large quantity of air when IF. 
are burnt to quick-lime, ſeems ſuffici- 


ently proved by an experiment of. Mo 


; Mage 15 an EE accurate 


and | 


by em. a ra de Bedi ann. wars . 
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and judicious c ib, He So 

eight ounces of oſteocolla to diſtillation _ 4 
in an earthen retort, finiſhing. his ads; © 

ceſs with the moſt violent fire of 2 8 

ve rberatory, and caught i in the receiver 
only two drans of water, Winch, 

ſmell and p derte owed el ah he 

lightly alkaline.” He does not tell us 

in the retort, and op 

converted into:quick n 

calcareous earth can be | 


quick-lime, or bear che heat which he 


applied, without loſing above a third of 


its weight, we may ee 1 
the loſs in his ex 8 Was propor- | 
tiofial; and proceeded chiefly from the 

EE 
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lation of the calca — 
water, appeared to agree with PERS 8 
lation of che ſume earth to che vitrio- | 
; lic and'vey retable "acids. As chalk, for - nl 
| inſtance, has a ſtronger trad jon” for Vs 8 
the vitriolie, than for the vegetable LEES 38} 
acid; and i is diſſolved with more diffi-. 5 3 
| culty when! combined with the fit, $525, * fe 
| ban, when joined to the ſecond ; 4 e 
it alſo attracts air more ſtrongly f ſn 
water, and is diffolved with more — 
culty when. ſaturated with air, | 5 
when compounded with water only. | 
A calcareous « 1 
a abſorbs > conderable quantity of E 
water, becomes foluble in that Tak, : = 
5 and is then f faid to be faked ; but as 5 oY 
bon ad it , e 
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ſuppoſed to 1 che water, and. 6 
itſelf to the air, for which it has a 
| ſuperior attraction, and is therefore re- 
ſtored to its firſt ſtate of mildneſs and 
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water, the fixed air in the water is 
attracted by the lime, and faturates a 
. ſmall portion of it, which then becomes 
again incapable of diſſolution; but part 
of the remaining ſlaked lime is diſſolr- 


c ed, and company lime-Vater. 


16 this Aid be expoſed 3 
ai. the particles of quick lime which 
are neareſt the ſurface, gradually at- 


tract the particles of fixed air Which 


| Moat in the atmoſphere. But, at the 
; Samet time that a partidle of lime is thus 
. | faturated | 
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faturated wits air, it is allo ade to 


its native ſtate of mildneſs and inſolu- 

bility; and as the whole of this change PE 
muſt happen at the ſurface, the whole of 

the lime is ſucceſſively collected there, 


under its original form of an inſipid 
calcareous earth, called the cream or 


cmi of lime-water. e Ip. Vs 175 


| Warx-quick-lime itſelf z. N 5 


to the open air, it abſorbs the parti - 
cles of water, and of fixed air, which 


come within its ſphere of attraQtion, - 5 
As it meets with the firſt of theſe iin 
greateſt plenty, the greateſt part of it > DG 
aſſumes the form of ſlaked lime; the 8 

reſt is reſtored to its original „ „ 
and if it be expoſed for a ſufficient a 


length of time, the whole of it is gra- 


dually faturated with air, to which- the Be 
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15 1} | Wi have already ſewn, by eben. 
1 ment, that magneſta albu is a com- 
1 | pound of a peculiar earth and fixed © 
nur. When this ſubſtance is mixed 
with lime-water, the lime ſhews 4 
ſtronger attraction for fixed air, than 
that of the earth of nagngſu ; the air 
leaves this powder, to in itſelf to the 
lime. And as neither the lime when 
faturatedd with air, nor the dae 
when deprived of it, are ſoluble itt 
Voter, the lime-water becomes per- 
fey pure and inſipid, the lime which 
1 contained being mixed with the mays | 
Ti  tefin. But if the ge be de 

of air, by calcination, before it is mix- 
ed with the lime=water, this fluid fofs | 
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e account of Pas Re Akalls ; 


neee itſelf by its ſimplicity; | | | | 


and by affording an eaſy folution of 

many phenomena; but appeared, upon 
. "A nearer view, to be attended with 
| conſequences that were ſo very new - 


and extraordinary, as to render ſuſpi- 8 


_ cious the principles from which "yp | 
| were drawn. fg 


1 reſolved however to examine, in 
a particular manner, ſuch of theſe 


conſequences as were the moſt una- 
voidable, and found the greateſt num- 
ber of them might be reduced to the : 


| N r 


w 


I. Ir we only ſeparate a quantity i 


air from lime and alkalis, when we 


| render chem cauſtic, gh will be 
1 | found 
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the operation, but will ſaturate the 


fame quantity of acid as before, and 
y withs 


the ſaturation will be pf Rs m 
out efferveſcence. e 


I. Tf quick-lime be no nk than 


a calcareous earth deprived of its air, 
and whoſe attraction for fixed air is 1. 


ſtronger than that of alkalis, it follows, 


that, by-adding to it a ſufficient quan- 


tity of alkali ſaturated with air, the 


lime will recover the whole of its air, 2 - 
and be entirely reſtored to its original _ 
. weight and condition: And it alla _ 


follows, that the earth ſeparated from 


me- water by an alkali, is: the lime - 

which was diffolved i in the water, NOW 5 ah | 
rigins "wild a n, Fe 

luble late. eee Ws 


reſtored to Its or | 


ul. Is: it 15 ee that lakes - 
hve does not contain any parts. which © 
are more fiery, aQive, or, ſubtile than 
others, and by which chiefly 3 it com- 
3 municates its virtues to water, but 
that it is an uniform compound of lime 
i and water; - It follows, that as part of 
1 it can be diflolved i in water, the whole 
of 1 it is alſo capable of being diſſowed. 


IV. Is the acrimony. of the ue 
kali does not depend on any part of 
| the lime adhering to it, a_ cauſtic or 
 ſoap-ley will conſequently be found to 
contain no lime, 'unleſs the ae 
of lime employed in making it were 
greater than what is juſt ſufficient to 
extract the whole air of the alkali; jk. 


hben as much of the ſuperfluous quicke £ 


lime might poſſibly be diffolved by the” 


by as would be Ca by pure wa- 
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experiments, that abſorbent earths loſe, 


their air when th are joined to an. 
acid: but recover it, if ſeparated: again 
from that acid, y means of an 5 | 
nary. alkali; 3 the air Ng from the 


alkali to the earth, at the fame time 
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that the acid paſſes rom the earth to 
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neſia free of air, or which will not — 
ferveſce with acids; and the ſame c Call, | 

ic alkali will alſo ſeparate a calcareous. 

earth from acids, under the form | : 6 
2 calcareous deſtitute of air, but 
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Fans were ell necelfiry concluſions 


SS the above ſuppoſitions. | Many | 
of them appeared too improbable, to 
deſerre any further attention: Some, | 
however, I found, upon reflection, were 
| already ſeconded by experience. Thus 


Hoffman has obſerved, that qeick ing - 


F £4 does n not efferveſce with ſpirit of vi- 
triol “; and it is well known, that be 


cauſtic ſpirit of urine, or of ſalt am- 


moniac, does not emit air, when mix- 


ed with acids. This conſideration ex. 


| cited my curioſity, and determined me 
to inquire into the truth of them 1 
by way of experiment. 5 therefore 


engaged myſelf in a ſet of trials, the 
9 1 which 3 is. | here Aubjoined. 
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Some new fats are Adis outer. 
ly mentioned; and here it will be pro- 
per to inform the reader, that I have 


never mentioned any, wit 


tho' I have ſometimes taken the liberty 


to neglect deſcribing the experiments | 
when they: ſeemed. TOs | 5 
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an acid a calcareous earth will abſorb, 
and what quantity of air is expelled 
during the diſſolution, I ſaturated two 


drams of chalk with diluted ſpirit of 


alt, and uſed the. Florentine Haſk, as 


related. in A ſimilar. experiment upon 
 magneſa. Seven drams and one grain 
of the acid finiſhed the.diffolution, an 
the chalk loſt two ſcruples and eight 


rains of . 


hout ſatisfy- 
ing myſelf of their truth by experiment, 
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Ta HIS" MF 1 was 3 
beſet the: following; by which I pro- 
poſed to enquire into the truth of the 
firſt propoſition, ſo far as e to 
nn. eee = 


FR drams of chalk were converts 
ed into a perfect quick- lime, and loſt 
two ſcruples and twelve grains in the 
fire. This quick-lime was flaked, or 
reduced to a milky liquor, with an 
ounce of water, and then diſſolved, in 
the ſame- manner, and with the ſame 5 
acid, as the two drams: of chalk in the 
preceding experiment. Six drams, =: 
two ſeruples, and fourteen grains of 
the acid, finiſhed the ſaturation, with- 
out any ſenſible AGING. or Toſs | 
of weight.) ET 
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— en bens ee 
N that ho air is ſeparated ftom 
quick- lime by an acid and that chlalk 
ſatutates nearly the fame quantity of 
acid after it is converted iner * 
1 As before. F | 
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2 ah * 1 ee made 
from two drams of chalk, and which 
weighed one dram and eigbt grains; - 
vas reduced to a very fine powder, and. 
thrown" into a filtrated mixture of an 


ounce of à fixed alkaline falt and two _ 


ounces of water,” After a light di- 


geſtion, the powder, being well waſhed p 


and dried, wei ighed one dram and fifty- 
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| eight grains, It was ſimilar i in every : 


trial to a fine powder of ordinary chalk; 


and was therefore ſaturated with air, 
which muſt have been furniſhed "AY 5 


_ the alkali. 
2M * of pure falt of tartar was 
diſſolved i in fourteen pounds of lime- 

water, and the powder thereby preci- 
pitated, being carefully collected and 


dried, weighed one- and- fifty n i 

When expoſed to a violent fire, it was 

converted into a true quick. lime, and 
had every other qui oy a TAY 

| cently” Lhe 


. Tn 18 experiment \ was repeated wah. 
the volatile alkali, and alſo with the 
foſſil or alkali of ſea- alt, and . 
; wits the fame event. Hog: bs; oh fo 
Tut 
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Taz third orepethion had leſs ap- 
pearance of probability than the fore- 
going; but, as an accurate experiment 
was the only teſt of its truth, I reduced 
eight grains of perfect quick. lime made 
of chalk, to an exceedingly ſubtile pow- 
der, by ſlaking it in two drams of di- 
ſtilled water boiling hot, aud immedi- 
ately threw the mixture into eighteen 
ounces of diſtilled water in a flaſk. 
After ſhaking i it, a light ſediment, which 
floated through the liquor, was allowed 
to f ubſide; - and this, when collected 
with the greateſt care, and dried, 
weighed, as near as I could gueſs, one 
third of a grain. [The water taſted 
ſtrongly, of the lime, had all the quali- 
ties of lime· water, and yielded twelve 
7 grains c of precipitate, upon the addition 


of | falt or tartar; In repeating this e « 
Y | PRs 


tions If "than the above, and 
ſometimes amounted to half a grain. 
It eonſiſted partly of an earth. which 
A efferveſced violently with aqua: fortis, 
and partly of an ochry powder, which 
would not diſſolve in that acid. The 
ochry powder, as it uſually appears 5 
in chalk to the eye in the form of 
yeins running through its ſubſtance, 
be dered only as an acci- 
dental or foreign admixture: and with 
reſpect to the minute portion of alka- 
line earth, which compoſed the re- 
mainder of the ſediment, it cannot be | 
fuppoſed. to have been originally dif- 
ferent from the reſt, and in 
from its, nature, of being. con r. 
diflolyed 
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4 E or 7: 
condifiudiatin! ſmall 3 


in its mild ſtate, or ſaturated with air, 


which had either remained for want. 


of a ſufficient ſire to drive it out en- 
_ or had been furniſhed * 1 to 


I indeed 0 to bee a + | 
larger quantity of ſediment produced 


from the lime, on account of the air 


which water conſtantly contains; and, 


with a view to know whether water 


retains ity/ air when fully faturated 
with lime, a lime-water was: made as 
ſtrong as poſſible; four ounces or bs 
which were placed under the receiver 1 
of an air-· pump, together with four 
ounces of common water in a phial of 
the ſame ſize; and, upon exhauſting | 
the receiver, without heating the 
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ah i wir andy; from each in 
nearly the ſame quantity: From 
whence it is evident, that the air 
vhich quick-lime attracts, is of a diffe. | 
rent kind from that which is mixed 
with water. And that it is alſo dif- 
ferent from common elaſtic air, is 
ſufficiently proved by daily experience; 
for lime - water, which ſoon attracts 
| air, and forms a cruſt when expoſed 
in open and ſhallow veſſels, may he 
| - preſerved, for any time, in bottles 
which are but ſlightly corked, or cloſ- 
ed in ſuch a manner as would allow 
free acceſs to elaſtic air, were a va- 
ceuum formed in the bottle. Quick | 
4.1 ne; therefore, does mt attract air 
when in its moſt ordinary form, but 
is capable of being joined to one par- 
9 ticular a oh, which 1 is diſperſed 4 
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= = ſhape of an exceedingly ſubtle powder, Fr 

or more probably in that of an . 

fluid. To this I have given che nme „ 

ID of fixed air, and perhaps very impro- — 7 
perly; but I thought it better to uſe'a a 

word already familiar in philoſophy, © 

than to invent a new name, before W 

be more fully acquainted: with the na- 5 Id 

ture and 8 ies of this ſubſtance, -M 

which will pro 1 be the CT: of - = | 

wy further | Na 26 | | - 
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Il is, OE 3 mention s If 
ws that the calcareous ſubſtances <> 
uſed in making the above ——— 
| ſhould be of the pureſt kind, and burnt | 
with the utmoſt violence of heat, if We 
would be ſure of converting them into 
' perfect ie. * therefore made 
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| ated raficiently upon one anothin's 5 
whereas, in the common way of hops... 
a larger quantity of water, the lime hs; 
for the moſt; part at bottom, and, tho? 
ſtirred up ever ſo often, cannot exert 


its influence ſo fully upon the alkali, 


which is uniformly diffuſed thro? eve-" of 


ry ou of the 9 8 


Tur 8 ley was found upon twat. 


* to be ſaturated by acids, without the 
7 leaſt effervelcence or diminution of 


1 


Hh was now proper to examine * 


ther the alkali ſuffered any loſs in be * -1 
coming cauſtic, which I propoſed to at- 
tempt by aſcertaining the ſtrength K 


the ley, or the quantity « of falt which a. 


go portion of it contained from” 
[a . wen, 


* oP 
3 * 
< * 


* 


| ſtronger than it really was; and yet, 


tn). 


| which, by computation, 6 imper- 5 
fect knowledge might be obtained of _ 
the qu antity of cauſtic produced un 


de eighteen ounces of mild falt. 85 1 


1 therefore mma 995 of my 

ley; but ſoon perceived that no cer- 
tain judgment could be formed of i its 
ſtrength in this way; becauſe it ae | 
abſorbed a conſiderable quantity of air 

during the evaporation, and the dried 5 

ſalt made a pretty briſk effcrveſcence 

with acids, ſo that the ley appeared 


upon proceeding in the eſtimate from 
this rude and unfair trial, it appeared 
that the ſalt had loſt above a ſixth in 


becoming cauſtic, and the quantity of 1 
acid ſaturated by two drams of it, was 0 yy 
to the ef of acid faturated by 2 
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it may be kept in d 


in bottles 
ed, for 2 


9 


U 


t . 1 


Tu A thus ds was: di. Vi 
| folved again in a ſmall quantity. of wa- 
ter, and depoſited | a trifling portion of 

ſediment, which I imagined at firſt to 
be lime; but, finding that it could ea- 

3 ſily be diſſolved in a little more water, 
concluded it to be a vitriolated tartar, : 
which always accompanies the fixed . 

* of . 8 | 


Wn” ws Apa the wlution of he : 
lc falt with ſpirit. of vitriol, ex- . 
pecting thus to detect the lime; 3 be- 5 

cauſe that acid precipitates a .calca- 

reous earth from its ordinary ſolutions. | 
1 N on: faturation, a large quan- os 
1 by 7 


ban of Engliſh pins or e and 
melted the cauſtie with a gentle heat, it cor= 
roded and diſſolved a part of the bowl, and leſtt 
the inſide of 3 it ron wir ſmall holes. 1 


\ » 


tity of white powder wi was + harmed but | 
this likeways turned out to be a vis 

triolated tartar, which had appeared in | 
the form of a powder, becauſe d 
was not enough of wales in the mix= - 


1 


ture to diſſolve * . 


Larix, 1 PRE a hs ounces 40 t. 
the ley in an open ſhallow. veſſel, ſo 
2 that the alkali loſt the whole of. 
its cauſticity, and ſeemed entirely re- 
ſtored to the ſtate of an ordinary fix· 
ed alkali; but it did not however des 
polite a ſingle atom of lime. And, 
to aſſure myſelf that my cauſtic-ley | 
was not of a. n! kind, 1 5 a 
wap, and. wh one by 8 mix- 
ing one part of a pure fixed alkaline 
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kei freſh faked 8 glied; nor wok | 
1 diſcover 'any lime in either. The 
firſt of theſe contained a ſmall quanti- 
ty of 'brimſtone, and was far from be- 
ing perfectly cauſtic, for it made 4 
pretty briſk efferveſcence with acids; 


but the laſt was ſo entirely deprived. of 2 


its air, that it did not diminiſh in the 
: leaſt the ans ors of lime: water. 


Tus experiments gk therefore . 
to ſupport the fourth propoſition, and 
to ſhew that the cauſtic alkali does not ; 
. contain any lime. TD N 


ok it Seb probable, from the quick- / 


neſs and eaſe wherewith the alkali was 


; rendered cauſtic, that. more lime had 
been employed than what was juſt ſuf⸗ 
| 1 to ertract the whole of its SW: 


P 1 . 4 
* 4 : * 
: = 
77 1 SG 
T 85 ] . % 


ve are + furptilſed to find, chat lid or 
none of the ſuperfluous quick-lime was 
diffolved by the water, But this pha- 

nomenon will become leſs ſurpriſing, by 
comparing it with ſome ſimilar inſtan⸗- 


ces in chemiſtry. Water may be made 


to depoſite a ſalt, by the admixture of 
aſubſtance which it attracts more ſtrong- gh 
1 than it does that ſalt; ſuch as ſpirit | 
of wine. And quick-lime itſelf may be 
4 from water, upon the ſame | 
principle: for, if that ſpirit is added | 


to an equal quantity of lime-water, the 
mixture becomes turbid, and depoſites 
a aſediment, which, when ſeparated and 


diſſolved again in diſtilled water, com- 

poſes lime- water. We may therefore 7 

refer the above phenomenon with re- N 

= to the ley, to the ſame cauſe with _ 
 thele; and fay, that the water did not 

| 5 L 2 | diſſolve 5 
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* ifſole + the lime! —_ it already | 


contained. Aa cauſtic alkali, for which 
it has a orgs attrafion, | 


We * 


1 allo ed the volttte eat cau- 


lie, in order to examine what change S 


3 ſaffered i in the operation; and obtain- 


ed an exceedingly volatile and acrid 
ſpirit, which neither efferveſced with 
acids, nor altered i in the leaſt the tranſ- 
pareney of lime - water; and, althou gh 


very ſtrong, Was lighter than water, „ 
and floated e it Ike 9 999 of v wine. 47 


1 next Sr into the ak" . 
the fifth e in the el 


manner 


. n . A TS 
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Two dramy of: Epfom f fate were a. 


 folred 3 in a fall, Oy of water. 


5 1 UE I 


and 98 8 into two ounces : of the cau- 
tic ley: the mixture inſtantly. became 


hilt like a decoction of ſtarch or bar- . 


ley, by the magnefia, which was pre- 
cipitated, I then added ſpirit of vitriol 


by degrees, until the mixture became 
perfectly elear, or the whole of the 
magneſia was again difſolved-;. which . 
happened without * effervelcence or 
emiſſion of air. He 


= 


Hals an ounce = "oe © was ; dif | 


folved i in ſpirit of ſalt, the quantity of 


which was ſo adjuſted, that the mixture 


was not acid i in the leaſt degree; 


the ſolution was thrown- into twelve 1 
ounces of the cauſtic ley; which quan- 
tity found, by experiment, to be ſuf. © 


ficient for precipitating almoſt the 


whole of the chalk. | 72.000 filrated 5 
this 
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| this turbid a and hid the ond Ti 
remaining in the paper upon a chalk 
None, in order to draw as much of the 
Pater from it as poſſible, and thereby 8 
reduce it fo the form of a more denſe 
and heavy powder, that it might ſub- + 


ide the more perfectly in the following „ 


part of the experiment. I then mixed 
it with about twenty ounces of pure 
water in a flaſk, and, after allowing the 
powder to ſubſide, poured off the water, 
which had all the qualities of lime- wa- 
ter. And I ſutceſſively converted eight 
waters more into lime · water, ſeven of 
theſe in the ſame quantity, and with 


the fame management, as che firſt. 


The eighth was likeways in the ſame 
quantity; but I allowed it to remain 
' with the chalk, and ſhook-it frequently 


| en * aſter being fer ; 
ed, 


1 87 75 PRE 


ed, ben a cream or pry upon its 
ſurface when expoſed to the air; chan- 


ged the colour of the juice of violets 
into green; ſeparated an orange · colour- 


ed powder from a ſolution of corroſive 

ſublimate; became turbid upon the ad- 
dition of an alkali ; was entirely ſweet· 
ened by nagnęſia; and appeared [6 |, 
ſtrong to the taſte, that I could not have 


diſtinguiſhed it from ordinary lime- 
water: and when I threw ſome falt an- 
moniac into the lime which remained, | 


the vapour of the volatile alkali i IMMC- 
_ ately _ from the mixture. 1 


In aer ROY 5 
is firſt driven out of the chalk by an 
acid, and then, in order to ſeparate this E 
acid from it, we add an alkali which * 
. Wan e a its air wb 
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W 1 1 N proces 4 3 
| obtaining the volatile alkali in a cauſtic . | 
form, which ſeem to be only ſo many | 
methods of obtaining ſt in its pure ſtate/ 

and free of fixed air. The firſt of theſe - 
is the ſeparation of the alkali from an 
acid, merely by heat: an inſtance , 
which we have from Mr Margraaf *, „ 
He prepared fr from urine an ammoniacal . | 

Galt, the acid of which is the baſis of _ 
3 phoſphorus, and is of ſuch a pecu- ” ; 
£ lar nature, that it endures a red heat 7 


, 
2 ; 2 
i * b 
, ; LA 
1 7 25 
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: by which means the chalk tel! is 6 5 | 3 
BE obtained free of air, and in an acrid | 
EEE Weg or in the form of Naked lime, - 


without being diflipated. Sixteenounces : 


Et TIN 


bim to diſtillation; - The acid remain- 
la. de Acad. de Berlingann-2746, p. 87 


t 


ed in the retort: and he found, inthe 
receiver, eight ounces of an alkaline , 
ſpirit, which, he tells us; was extremely 
volatile, verymuch reſembling the ſpirit 


of ſalt-ammoniac diſtilled with quick- 


| lime ; and no eryſtals vere formed i in 


with half its weight of a cauſtic fixed 


#kali, or of magne/ia which has been 


previouſly. deprived of its air by fire z 


and then ſubmitting theſe: mixtures to 
diſtilation : Or, merely by adding 


any ordinary volatile alkali. to a pro- | 
per quantity of a cauſtic-ley.z for, ia 
this caſe, the air paſſes from the vo- 
latile to the fixed alkali, by a ſuperior 

| attraQtion lor the, laſt; and, by a gen- 


A cauſtic volatile alkali. may alſo be 
obtained, i by mixing  ſalt-ammoniac 
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ure the ſeparation of the fixed alkali 
from the nitrous acid; by means of in- 
flamed charcoal, in the proceſs for mak. 
ing nitrum fixatum ; and of the ſame 
alkali, from vegetable acids, merely by 


- of cach proceſs, we find the alkak either 


© 


2 go 1 


tle 1 the compound Yields 2 n 
fimilar to that prepared from au am- 
| moniac and r 1 oy 


— 
1 "x . 


=, 11 is Were probable; that, hid - 


we alſo a method of ſeparating the fed 
alkali- from an acid, without at the 


ſame time ſaturating it with air, we 
ſhould then obtain it in a cauſtic form; 


but I am not acquainted with an in- | 


ſtance of this ſeparation i in chymi ry. 
There are two, indeed, which at firſt 


ſight appear to be of this kind; theſe 


heat. But, upon examining the product 


. 


SITE. | : 
act eds * 


Tat 


fully y or. nearly ſaturated. OY airs In 
the firſt, either the charcoal or the 


acid, or both together, are almoſt 


wholly converted into air; a part of 
which is probably joined to the alkali, 


In the ſecond, the acid is not proper- 
ly ſeparated, but rather deſtroyed by 
the fire; a conſiderable portion of 
it is converted into an inflammable 


ſubſtance: and we learn from Dr 


Hales, that the bodies of this claſs 
contain a eye Wan of fixed air. 


| WHEN we. » coptides that the zune; 
| tion of alkalis for fixed air, is. weak- 


er than that of the calcareous earths, 


and reflect upon the effects ol heat in 


chymiſtry, we are led to imagine, chat 
alkalis might be entirely deprived ol 


their air, or rendered perfectly cauſtic, 
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1 by a fre ſomewhat weaker lain 40 5 
which is ſufficient / to produce the 


ſame change upon lime; but this 
opinion does not ſeem agreeable to 
experience. 9 7 5h ee e AE 

Tr alkalis do, However; acquire 8 
ſome degree of cauſticity in a ſtrong 55 


fire, as appears from their being more 
eaſily united with fpirit of wine, after 


having been kept in fufion for ſome 


time. For that fluid, which cannot 7 
be tinctured by a wild ſalt of tartar, Be 


will ſoon take a very deep colour 
from a few drops of a ſtrong cauſtic- | 
ley. The circumſtances which hinder 
us from rendering theſe falts perfe&= 


| ly cauſtic by heat, are, their propen- 
ſtity to diſſipation in the utmoſt vio- 
| lence of the fire, their extreme acti> 
monys 5 


1 


mony; and the” imperfection of vi 


common veſſels; For, before the heat ; 


becomes very intenſe, the alkalis ei- 
ther evaporate, or diffolve a part of 
the crucibles in which they are con- 
tained, and often eſcape through their 
pores; which happens, eſpecially, as 


ſoon as they have already acquifed 


Tome degree of additional acrimony, 
1 the loſs 0 Rates of their air. 

Tur Ps alſo, aids en Gr FAS 
dily undergo, is well known by: chy- 
miſts, as a ſtrong obſtacle to the ſepa- 


ration of the volatile from the fixed | 
parts of a compound by fire. Accord- 


in gly, in ſeveral proceſſes, we are di- 


rected to add to the fuſible compound, : 


ſome Ling e n is inca- 
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in a ws form, FR to ofa ita 
the diff ipation of * volatile _ 5 


"is es to Warn 4 an aal 
00 loſe a part of i its air; and acquire 


a degree of cauſticity, when expoſed; 


with this precaution, to the action of 


a ſtrong fire, 1 mixed an ounce and a 
half of ſalt of tartar. with three ounces 


of black lead, a ſubſtance of any the 


moſt unchangeable by chymical ope- 


rations. This mixture I expoſed for 
ſeveral hours, in a covered „ 
to a fire ſomewhat ſtronger than what 
is neceſſary to keep ſalt of tartar in fus 


ſion. When allowed to cool, 1 found 


it ſtill in the form of à loofe powder; 


and, taking out one half, I diluted it 


with water, and, by filtration, obtained 


a cy, which, when a. poured into K ſo 
lotion 


- | 4 it 
7 24 - . j . 
; ; | 95 1 


lation of white matdde} in gene, 


5 preeipitated the marble under the form 


of a' weak quick me: for; the turbid 5 


mixture gave à green colour to the 
| Juice of violets} and threw- up 2 eruſt 

like that of lime water; 1 and the pre- 
cipitated powder, collected and mixed 


with ſalt-· ammoniae; imttiediately viel- 


cd the ſcent of the volatile alkali. 

Lesr it ſhould here be ſuſpected, 
that the alkaline qualities of this mix- 
ture, and of the precipitated marble, 


were not owing to a lime into which 2 


the marble wi converted, but to the 


alkali itſelf which was added, it is pro- 
per to obſerve, that I mixed ſo ſmall 


a proportion of the ley with the ſolu- 
tion of marble, as made me ſure, from 


F certain experiments, that the whole of 
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2 the 40 was ſpent in perſorming 4 
precipitation, and was dite, 
converted into a neutral, ſalt by attrack- I 

ing the acid. The properties, there- - 
fore, of the mixture, can only be re- 
ferred to a lime, as is indeed ſufficient 

y evident from the cruſt which is N 
culiar to me watt. e 


Zo 


— 


; 1 was therefore aſſured by chis ex- 
periment, that an alkali does really loſe 


a part of its air, and acquire a degree 
of cauſticity, by the proper application 
of heat; but, finding, by ſeveral trials, 
that the degree of cauſticity which it 

had thus acquired was but weak, and. A 

that the quick-lime produced in this 5 
experiment was exhauſted and render - 
ed mild by a ſmall quantity of water, 


* expoſed the crucible, together with 
war | | 


I's t 


| that half of the alkali which ma 
in it, to a ſtronger fire, in order to ex · 


pel a larger quantity of air, and render | 
it more remarkably cauſtic :. but the 

whole of it was diſſipated by the force 
of the heat; and the black lead, which 


ſtill retained the form of à looſe and 


ſubtile powder, e. or nothing 


to water. . „ tft 


W learn, then, from the above 


experiment, the reaſon why the alkali 
newly obtained from the aſhes of ve- 


SR is generally of the more acrid 


inds of that ſalt. It never appears un- 


til the ſubject be converted into aſhes, . 
and is ſuppoſed to be formed by the 


fire, and to be the reſult of a particu- 


: lax combination of ſome of the princi-, 
— peg of the vegetable one of which 
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wn 
POT ITO is air, Ack is contained in 


large quantity in all vegetable matters 
|  . whatever, But, as ſoon as the ſmalleſt 
part of a vegetable i is converted into ; 
aſhes, and an alkali i is thus formed, this z 
ſalt neceſſarily ſuffers a calcination, dur-" 


by the aſhes, and ſhews a very conſi- 
derable degree of acrimony, if imme- 
diately applied to the body of an ani- 
mal: but if the aſhes are for any time 


tlic alkali from them by the addition 
of a large quantity of water and ſub- 
ſequent evaporation, the ſalt imbibes 


even in this condition, it is generallß 
more acrid than ſalt of tartar, when | 
this 1s e with a a heat. 


%; 3 8 
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ing which it is kept in a ſpongy form 


, - expoſed to the air, or if we ſeparate | | 


fixed air from the atmoſphere, and be- 7 
comes nearly ſaturated with it; tho? 


9 
52 
* 
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rather conſider i it as a neutrab ſalt; that 


Bene has fornetimes been u ref ” 
red to the claſs of alkalis; on account; 5 
of ſome reſemblance it bears to thoſe. ” 
ſalts: But it has been demonſtrated by. 
accurate experiments, that We ſhould 


it is compoſed of an alkali, and of a 


particular, ſaline, ſubſtance called, the 


ſedative alt, which adheres. to the als 


kali j in tbe ſame manner a8 an acid, 


of any. acid whatever, the added acid 


* 


but can be ſeparated by the adding | 


joining. itſelf to. the alkali in the place 
of the ſedative ſalt. As this conjuncs -. 
tion of an acid with the alkali of borax 
happens without the leaſt efferveſcence, 


ou r principles lay us under, a neceſſity 


of allowing that alkali to be perfeQtly 
free of air, which muſt proceed from 


its being incapable of union with-fix-. 
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ſerve, that if the experiments be made 
in a different manner, they are attend- 
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ed air, and with the fedative gal, at . 
fame time: Whence it follows, that, ” 1 


were we to mix the fedative falt with an 
alkali ſaturated with air, the air would 


immediately be expelled; or, the two 


ſalts, in joining, would produce: an effer · 
veſcence. This I found to be really the 


caſe, upon making the trial, by mixing 


a ſmall quantity of the ſedative ſalt, with 
an equal quantity of each of the three 


Mals, rubbing the mixtures well in 
a mortar, and adding a little water. It 


is however proper in this place to ob- 


ed with a ſingular circumſtance. If a 
ſmall quantity” of the ſedative ſalt be 


| thrown into a large proportion of a | 
_ diſſolved fixed alkali, the ſedative falt 


n ren 8, and | is united M2 
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the alkali, without any efferveſcence ; 


| but if the addition be repeated ſeveral 


times, it will at laſt be accompanied 
with a briſk efferveſcenee, which will 


become more and more remarkable, 


until the alkali- be entirely ſaturated 
with the ſedative falt. CEE 


7 HIS ROI may be eee | 
by conſidering the fixed alkalis as not. 


perfectly ſaturated with air: and the | 
fuppoſition will appear very reaſonable, 7 


when we recolle& that thoſe ſalts are 
never produced without a conſiderable 
degree of heat, which may eaſily be 
imagined to diffipate a. ſmall portion of 


ſo volatile a body as air. Now, if a2 
mall quantity of the ſedative falt be 
_ thrown into an alkaline liquor, as it is 


very flowly difloved by water, its par- 
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ticles are very gradually mixed with * 5 
atoms of the alkali. They are moſt 
ſtrongly attracted by ſuch of. theſes / 
atoms as are deſtitute of air, and there- 
fore join with them without producing 
an efferveſcence ; ; or, if they expel 55 
ſmall quantity of air from ſome of the i 
ſalt, this air is at the ſame time ablorb- :, 
ed by ſuch of the contiguous particles 
as are deſtitute of i it; and no efferveſ; 7 
cence appears, until that part of the 
_ alkali, which was in a caultic form, or XY 
deſtitute of air, be nearly ſaturated with 
the ſedative ſalt. But if, on the other 
hand, a large proportion of the. ſeda- 
tive ſalt be perfectly and ſuddenly mix- 
ed with the alkali, the whole, or a large 
: part of the e is as e e 5 


\ A 4 


Is the emen manner x may we OY A 14 
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thoſe of the alkali, and, during the firſt! 
additions, are We united to hole 
Tg arc only " a ee on. 
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plain a fimilar phenomenon, which often 
preſents itſelf in ſaturating an alkali with 


the different acids: The efferveſcence 


is leſs conſiderable i in the firſt additions £ 


of acid, and becomes more violent as 
the mixture approaches the point * 


ſaturation. This appears moſt evidently 
in making the fa diureticus, or tegenel 
rated tartar: the particles of the ve- 
getable acid here employed, being al- 
ways diffuſed through a large quantity 


of water, are more gradually applied to 


5 rar the fixed Wali, in its ordi- 
uary ſtate, is ſeldom entirely ſaturated | 
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wth air, ſeems to be confirmed byck the 
following experiment— - 


* 3 7 


* nbd a al ds of a pure | 
vegetable fixed alkali to the air, in a . 
broad and ſhallow veſſel, for the ſpace 4 
of two months; after which I found a 
number of ſolid cryſtals, which reſem- 
| bled a neutral falt ſo much as to retain | 
their form pretty well in the air, and 


to produce a conſiderable degree of 


cold when diſſolved i in water. Their | 
taſte was much milder than that of or- 
dinary ſalt of tartar; and yet they ſcem-, N 
ed to be compoſed only of the alkali, 
and of a larger quantity of air then is 
uſually contained in that ſalt, and which 
had been attracted. from the at mo 
ſphere: for they ſtill joined very rea- a 
N with * acid, but with a more 

N violent 
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_ violent e 158 Ma * 
and they could not be mixed with the 

ſmalleſt portion of vinegar, or of the 
ſedative falt, vithout emitting 3 a . 
Tens, of . 


As i it t now. a that Been TY 
| kaline ſubſtances have an attraction for 
fixed air, I tried a few experiments, to 
learn the relative ſtrength 5 toon e- 
| veral aitrations. 


NN grains * n 
in fine powder, were mixed with fire 


dune the cauſtic-ley, inaſmall phial, EN f : 
which was immediately corked, and 


| ſhaken frequently for four hours. The 
ley was then poured off, and the ng. 
ugſa waſhed with repeated affuſions ok 
waters 9 dried. It had.loſt about the 
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half of 1 its weight, id, 
"2 to a a fine poſes,» was ena diffolved | 


„„ «˙ nn ee e eg the alkall 
had therefore extracted i its air. 1 alſo 
TT threw ſome freſh nagnęſi into the ley 
which had been poured off, and there- 

dy rendered it perfectly mild, and ſini- 

lar to a ſolution of falt of tartar; % 
. it effetveſced bri y with acids. - 
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Wrrir an ounce of the mild ſpirit of | 
;  falt-ammoniac, I mixed a dram of nag- 
„ ne Fa, in very fine powder, which had 
1 been previouſly deprived of its air by 
. = and, obſcrving that the mern 
bad a tendency 1 to concrete into a ſolid. 
e I ſhook the phial very freque ow 
After ſome days, the powder was in- 
Belt, e to more than double i its former 
| bulk; +: 4 ; 
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\ Hevmo formerly ſhewn, FIR 4 | 
neſs ſaturated with air ſeparates an acid 
from a calcareous earth, which it is not 


able to do after being deprived of: "is" ; 
air by fire; I now ſuſpected that the 
air was the cauſe of this ſeparation, be- 


cauſe I found that it was joined to the i 


calcareous earth, at the ſame time that 


the acid was Joined to the earth of nag 5 
nęſia; and imagined, that a pure cal = 


careous earth might poſſibly 3 R | 


ſtronger attraction for acids, than 2 


7 pure earth of magnght. | 


1 ee diſſolved two Aol 5 
magngſia i in the marine acid, and thus = 
obtained a compound of an acid, and of 


5 ; the pure earth of this ſubſtance; ; for / f 
the air which was at firſt attached to 
We was een during che diffolution. 
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| 1 a added thirty grains: of Lido 
quick-lime | in exceeding fine powder, 
| ſhook the mixture well, and filtrated i it. 
The powder remaining in the paper, 
after being well waſhed, was found to 
be a magneſia, which, as 1 expected, Ep 
was deſtitute of air, for it was diffoly=. - _ * 
ed by the vitriolic acid without e. 
ferveſcence; and the filtrated liquor 5 
contained the lime united to the acid, _ 
for, upon dropping ſpirit of vitriol „ I 
ity a white e Was imme tely | SS 3 
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WI muſt Ska 3 a 
rake attraction between the calca- 
reous earths and acids, than between 7 
' theſe and -maxnefia. But, how does it 
oy happen, that if magneſia, ſaturate | 
ed with ar, be mixed with a compound 8 | 
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pure volatile Anal as is een ben | 
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we mix quick. lime with falt-ammo= Y 


niac; for the alkali is then immedi- | 
ately detached from the acid. And, 
agreeably to this, 1 found, upon the 


trial, that a pure or cauſtic volatile al. 
Eali does not ſeparate a calcareous earth. 
from an acid. Vet, if we mix a mild 


volatile alkali, which is a compound of 


alkali and air, with a compound of acid 


and calcareous earth, theſe two „„ 


vhich attract one another moſt ſtrong- 


ly, do not remain united; but the acid 


is joined to the alkali, and the earth to 
the air, as happens in the precipitation 
of a calcareous earth from an acid, by 
means of the common or mild volatile 
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zus with gi to as fiver. . 
This metal has an attraction for 1 LO 
vitriolic acid, and, when joined to it, 5 
appears under the form of turbith mi: 
neral. But this attraction is weaker "ra 
than that of the fixed alkali for the 
lame acid ; for, if we mix a diſſolved 3 
falt of tartar with turbith mineral the 9 55 
turbith is converted into a brown 
powder, and the alkali into vitriolated Ny : "N02 
tartar 3 which change happens . 
ſooner, if the pure or cauſtic alkali Ct 
is uſed. Yet, if to a compound . 
quick- ſilver and the nitrous acid, e 


add a compound. of the fixed alkali RE 
and the vitriolic acid, or a vitriolated 785 
| tartar, and digeſt the mixture with a 
ſtrong heat, the vitriolic acid does : 3 
not remain with the alkali, but is 
n to the eee which © 
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1 1 turbich- alk 3 lte the alkak 5 
is joined ta the nitrous acid, which it 


| likeways attracts more weakly than it 


does the viitiolcy and is converted * : 
to por e 

8 a of the above experi- 
ments, it appears that a few altera- 
tions may be made in the column of 


acids in Mr Geoffroy s table of elective 85 


attractions; and that a new column 


op! be added to that table, according Y 


to the following ſcheme, where the al- 1 
kelins! 


in their pure late, and free n fixed a air. 
Acids. CR: FS Fixed air. 
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Calcareous 1 


Fixed al kali 92 


Volatile alkali and ae. Magugla. 


„ Sid: Volatile alkali. 


es are all conſidered as 


eee earths 


. mg. . 
A the foot-of the-Gelt — K. = 
| 1 of the metals might follow, and. | - 
after theſe the, earth of allum; bit as. 
1 don't know-what number bf the me- 
tals ſhould precede that tanhy L have 
left! it to be dern 8 farther * 


perienee. e EIS 
* f 4 
S on . — 4 . 2 2 oe” | 
7 L 1 0 K . FP 8 1 ; - - 
** 0 4 3 . _ * 55 * * 2 5 2 4 ” * o — 
4 4 . x x 


— a mie] 


placed in the fame line of this column; 
becauſe their force of attraction ſeems: . 
pretty equal. When we commit a mix- 
ture of magnęſia and ſalt· ammoniac to 


diſtillation, the alkali ariſes, and leaves. 


- the acid with the magnęſia; becauſe this 5 
earth, by attracting the acid, repreſſes DP 


its volatility; and it ſeems. alſo to di- 
miniſh the coheſion. of the acid and 
alkali, and to render them ſeparable 


by a 8 beat. If the magnef „ 
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examine the heat or cold that might 

LH be produced by the folution of certain 
c fubſtances in ſpirit of wine, obſerved 
to me, That when a thermometer bad 
been immerſed in ſpirit of wine, tho“ 
the ſpirit was exactly of the tempera- 
ture of the furrounding air, or ſome 
what colder ; yet, upon taking the 
chervaindtt out of the ſpirit, and ſuf. . 


pending it in the air, the mercury in 
_ the thermometer, which was'of Terk” 8 
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Heit's ae n avis ſank t two or 
three degrees. This recalled to my 
mind ſome experiments and eee 5 
ons of M. de Mairan to the ſame pur- 
poſe, which 1 had read ſome time be- 
fore. See Diſſertation far la glace, edit. 
1749. p. 248, et eg. When I firſt read 
the experiments of M. de Mairan, in the 
place referred to, 1 ſuſpe&ed that. wa- 
ter, and perhaps other fluids, in evapo - 
rating, produced, or, as the Phraſe is; 
generated ſome degree of cold. The 
above experiment of my pupil confir= 
med my ſuſpicion, and engaged me ta 
. . it * a were of. new As 


1 ok by repeating the ieee 
wich ſpirit of wine; and found, when 
I had taken the utmoſt care to have 


the 2 n of Me porno: of | 
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taking the thermometer out of the ſpirii, 


the mercury ſunk ſeveral degrees, and 
indeed continued to ſink ſo lang as the 


ball of the thermometer continued wet 


with the ſpirit of wine. I found alſo, | 

when the ball began to dry, and the 
mercury to riſe again in the ſtem f 
the thermometer, that if the ball was 
again dipped i into the ſpirit, and imme- 
diately taken out,, the mercury in the - 
thermometer might be again obſerved 
to fink; and that thus, by repeated 
dippings, the cold FEE ne be 
produced was —— to be: {till 
greater, when, between cach dipping, 
the thermometer was moved very nim 
bly to and fro in the air; or if, while 
the ball was wet with rn of wine, it 
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+ ras! bin upon; by a palt of dle, 
55 or indeed if the air about the ball 1 Was 
ther wiſe any- how put in motion. a * 
. any of theſe means for putting the air 
in motion are employed, the repeated | 
moiſtenings of the ball of the thermo- 5 
meter may be performed by dipping it 
into the ſpirit of wine. But, when a 
Certain degree of cold has been . 
F ced by a firſt dipping, that i is apt to be 
_ diminiſhed by dipping again into tbe 
Sh warmer ſpirit; and therefore the ther- N 
N mometer ought. either to be dipped 1 in- 
to the ſpirit, and taken out again very 
. quickly, or, what is ſtill better, the ball 
of the thermometer ought to be moi- 
ſtened by a feather that has been dip-· 
ped into the ſpirit of wine. By taking N 
1 - 4heſe methods, 1 have, - by ſpirit f 
E 5 0 Ane mags. the. ho in. the ther- 5 . 
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| e fink from 44 egen to be- 


ploying ſome other fluids, to be men- 
tioned by and by, I have produced a 


ſinking of the thermometer much more | 


A e EDA 
> aſe rag 


= 4ů . experinionts of thil Kind, 
| it is to be obſerved, that the cold, pro . 


low the freezing point; and, by em- 2 v5 


duced is of yery ſhort duration. On 
this account, it is not. proper to employ 34 


a thermometer indoſed in a glaſs tube: 
and it is neceſſary to employ one hav- 
ing a ſmall ball, which may render it 
more ſenſible. But as a ſmall ball ocea- 
ſions the diviſions of the ſcale to be the 
ſmaller, a thermometer filled with quick- 
ſilver i is not ſo proper for theſe experi- 
ments, as one filled with ſpirit of wine, 
having at the ſame time both a ſmall , 
NA e oF hall 
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of the tube bent as in the 
figure annexed ſo that 
the ball may be moi- 


running down upon the 
ſtem and ſcale. 


5 8 = c 122 1 5 
ball and a flender ftem. What beſt of | 


all fhews the cald produced, and is in- 
_ deed, with reſpect to ſeveral fluids, quite 


neceſſary, is an air thermometer. This 
too will be rendered more usenet 
by having the upper part 


ſtened without the liquor's 


* 


Ie we iets i ul, N 


bhe ſake of thoſe who may deſire to re- 
peat my experiments. Having 1 


ſaid enough on the manner of making 
them, I go on to obſerve, that, in this 
way, I have examined a great , 


ef ſluids; ſuch 5 N ns 
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— o jo eme, 
The ether of Probenin, 
The nitrous ether, - 


| The volatile tinfture aue, 
Spirit win,  - 
5p f Ja, de made wit the = 
.- fixed alkali, e 

Brandy, e We ern] | 


Mine, 


Nnegar, 

Na ²˙ . 
Oil of turpenting, 3 TD 

_ Giigfann 

Ol of pimento. © 


- Br each of theſe employed to moi- 
ſen the ball of the thermometer, ſome 
degree of cold is produced. I dare not 
however at preſent determine exactiy 
what is the finking of the thermometer 

; +. produced 
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produced 1 by ed; For this 4 ; : 
it would be neceſſary to repeat the trials 


often, and with preciſely the ſame cir- 


8 cumſtances at each time; which 1 find , 


to be very di ficult. In the mean time, 


I have endeavoured. to give a notion of 


the comparative power of theſe fluids 
in producing cold, by the order in which 
J have ſet them down, having men- : : 


tioned that fluid firſt which ſeemed to 


me to occaſion the greateſt ſinking of 


the thermometer; and the reſt follow 


in order, as they ſecmed to o occaſion ' 


. From the above enumeration II ima- 
gine it will appear, that the power of... 


evaporating fluids in producing cold, 
is nearly according to the degree of 
| volatility in each, II to this we Joy». 
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: the eonfideration; that the cold is nde phe | 
2 greater by whatever haſtens the evapo- 
ration; and particular ly, that the fink- 


| ing of the thermometer is greater, as 45 


| the air in which the experiment is made : 
is warmer, if dry at the fame time; I 


think we may now conclude, that the 


| n e is the EET of ge . 


1 aid not wink it 1980 to der- Th. | 


5 00 my experiments further, by exa - 
mining a great many fluids, which are 


. manifeſtly of a like nature with theſe 1 
above mentioned. I preſume pretty 
confidently, that the ſeveral ſpirituous, 


watery, and oily fluids, a-kin to theſe 


already tried, will be found, all of them, =. 
to have ſimilar effects: and, conſider- 


ing how many fluids theſe claſſes com- 
| e _ chats, in theſe already 
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tried, the cold e ſeems to a ; 
pend more on the volatility of the age 


gregate, than on the nature of the 
mixt; I was ready to conclude, that 


all fluids whatever would, in cvaporat- : 


ing, produce cold. But I have found 


a ſeeming exception. When the ball 
of the thermometer is moiſtened with 
any of the foſſil acids, a conſiderable 
degree of heat is produced. It is how- 
ever to be doubted, if this affords an 


exception. We know that theſe: acids 
attract water from the air; and, alſo, 5 
that theſe acids, mixed with water, al- 


ways produce heat: It: may therefore 


be ſuppoſed, chat the heat produced by 
moiſtening the ball of the thermome- 
ter with theſe acids, is to be imputed 5 | 
| rather to their mixing with the water 


of the air, than to their evaporation. 
8 | 


. 


abi 


of heat, was returned to the tempera- 


. 


tively determined, till the evaporation 
of theſe acids, in a very perfect vacuum, 


is examined; which I have not yet had 
an opportunity of doing. In the mean 
time, I have made an experiment which 


I think is to the purpoſe. 'Fo one part 
of ſtrong acid of vitriol, I added two 
parts of ſpring water. When this mix- 


ture, which produces a great degree 


ture of the air, I uſed it for moiſten- | 
ing the ball of the thermometer, and 


found it produced a ſenſible degree of 


of cold, and ſeemingly a greater than 
water alone would have done. I need - 


not here obſerve, that the mixture - 


_ uſed was till a very acid liquor, only 
ſo much ſaturated with water, that it 5 
would not now attract any from the air. 


Whe- 


„5 * my &þ 


Whether it world not have! had the 
ſame effect, tho? leſs diluted, 1 have | 
not had time to examine. The ex- 42 5 
periment, as it ſtands, tends to p, | 
that the heat produced by acids, appli - 
ed to the ball of the thermometer, is 
owing to the mixture of theſe with the 
water of the air; and therefore it is 0 
ſtill very probable, that allfluids, which 
do not immediately affect the mixture N 
of the air, will, in W pro- ; 

' duce cold. | 


Wins I had ins up far, x: 
e to conſider, whether. the cold 
produced in the above experiments 
might not be the effect of the mixture 


of the ſeveral fluids with the air; and 
chat therefore, to a liſt of cooling mix 

' Lures. and ſolutions, | which I was then 
i , 


1 


ng. 1 45 


making up, 1 ſhould: now add the fo | 

veral ſolutions made by the air. By 7 

one who ſuppoſes the evaporation of- 

| Huids to depend upon the action of the 0 
air as a menſtruum, this would be rea- 

dily admitted ; but, as I knew that fluids 

evaporate in vacuo, as well as in the air, 

I reſolved. to ſuſpend my opinion, till 

I ſhould repeat my EPI n al 

exhauſted receiver. Fes TAN STINT WS 

Is bree tots” a number of 

new, and, to me, curious phenomena, 

| have preſented themſelves ; ſo many, 

that I find the experiments muſt be 

often repeated, and much diverſified, 

before I can give the Society a proper 

account of them. In the mean time, 3 
1 ſhall give you the following facts, _ 
ee ſofficiently verified.” Ay 
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A thermometer hung in the receiver 
of an air-pump, finks always two or 
three degrees upon the air's being ex 


hauſted. After a little time, the ther- i 


mometer in vacuo returns to the tem- 
perature of the air in the chamber, and, 
upon letting air again into the receiver, 
the thermometer always riſes two or 
three degrees above the temperature 


of the 1 air. 


Wann a veſſcl ting: ſpirit of 
wine, with a thermometer immerſed | in 
it, is ſet under the receiver of an air- 


pump; upon exhauſting the air, the 
mercury in the thermometer ſinks ſe- 


veral degrees. It becomes more eſpe- 
cially remarkable, when the air in any 
plenty iſſues out of the ſpirit of wine. 


As the ſpirit continues long to give out 


air, 


air, ſo it is long before the thermome- 
ter immerſed in it returns to the tem. 


perature of the external air. But, when 
after ſome time it Appears. ſtationary, 
if itis then drawn up out of the ſpirits, 


and ſuſpended in the vacuum, the mers. 


cury ſinks very quickly eight or nine 
degrees; a good deal farther chan i it 
Would have done, in the ſame circum- 
ſtances, in the air. In the ſame manner 
as in the air, the thermometer in va- 
cuo may be made to fink lower, by re- 
peated dippings i into the ſpirit of wine; 


But here theſe repeated dippings have 


not ſo remarkable an effect as in the 
air; becauſe the dipping .cannov be ſo 


quickly performed, and the thermome- 


ter is therefore more affected by the 


warmth of the ſpirit. It is ſometimes 


. w_ alfefted - by a drop of the ſpirit, 


— 


„„ | which 


7 


which the ball takes up along with it, 
and which, as I ſhould have obſerved 
above, ought always to be taken away 
in the experiments made in the air. 
This experiment with ſpirit of wine 
was often enough repeated, to ſnerx 
clearly, that the evaporation of the 
ſpirit in vacuo produces a greater de- 
gree of cold, than the e of 1 
the ſame i in the air. 915 
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a of this, I 1 hh alfo 5 
ſome other fluids, as the quick. lime 
ſpirit of fal-ammoniac, and the two 

kinds of æther. Veſſcls containing theſe; 
with a thermometer immerſed in the 
liquor, but ſeparately, and at different | 
times, were fet under the receiver. 
With regard to the different fluids, the 
| Phenomena were much the lame. Upon 


\ 


A „ ex- 


e 
EF 
exhauſting the receiver, the fluid gave 
out a great quantity of elaſtic air; and, 
while this happened, the mercury in 
; the immerſed thermometer ſank very 
faſt, and to a great length. In our trials, 
it generally ſunk below the ſcale ap- 
plied, ſo that we could not meaſure ex- 
actly how far. In one experiment, before 
exhauſting the receiver, the thermome- 
ter had ſtood at 50 degrees, and, after 
exhauſting, we could judge very cer- 


tainly that it ſunk below 20. In an- 
other experiment, made with the ni- 


trous æther, when the heat of the air 


was about 53 degrees, we ſet the veſſel 
containing the æther in another a little 
larger, containing water. Upon ex- 
hauſting the receiver, and the- veſſel's 
remaining for a few minutes in vacuo, 


we * the: moſt part of the water 
225 _ 55 
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frozen, and the veſſel containing the 
the æther ſurrounded with i thick and 
firm cruſt of 1 ice. 1 


Sven a vba of producing cold, 
and to ſo great a degree, has: not, ſo 
far as I know, been obſerved before; 
and it ſeems to deſerve being | further 


examined by experiments. Till that 


18 done, I do not chuſe to give any ac- 


count of ſome other remarkable . 
mena that have occurred i in the above | 
experiments, nor to enter into the . 


veral WE that the baden ſeems 


4. 
r 
4 Y Th 1 1 


8805 rina the SEM I "ON had 
occaſion' to obſerve, that Mr Richman, 


of the academy of Peterſburgh, has 


taken notice of the effect of evaporate - 


"2 135 x 


ing fluids 3 in producing eo but he 
does not impute it to the evaporation - 
; alone. His very exa& account of the 
pbænomena, and his theory with regard 
to them, may be ſeen in Nov. Comment. 
Acad. Petropolitane, al" ann. 1 147 ** ; 
74 Page a gag. 
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